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(54) HYDRAULIC PRESSURE GENERATION UNIT AND HYBRID VEHICLE UTILIZING THE SAME 

(57)Abstract: 



PROBLEM TO BE SOLVED: To shorten dimension of a hydraulic 
pressure generation unit in the axial direction by disposing a 
plurality of one-way clutches such that they overlap with each 
other in the axial direction. 

SOLUTION: An oil driving member 8 has a cup-like shaped tip with 
a cylindrical portion 8a. A first one-way clutch 45 is interposed 
between an inner periphery of the cylindrical portion and a first 
gear 47. A second one-way clutch 46 is interposed between an 
outer periphery b of the cylindrical portion and a second gear 49. 
An oil pump 35 is driven by either transmitting torque in a 
prescribed direction in the first or the second gear whichever is 
faster to the driving member 8. 
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CLAIMS 

[Claim ( i?The hydraulic pumping unit characterized by the thing it comes to arrange in the location which it 
intervenes respectively between two or more rotation members, the driving member which drives an oil 
pump and 'said two or more rotation members and driving member, and said two or more one-way clutches 
consist of that from which a diameter differs in the hydraulic pumping unit which comes to have two or 
more one-way clutches which transmit any one rotation of two or more of said rotation members to said 
driving member, and laps with the shaft orientations of said driving member at **. 
[Claim 2] Said two or more rotation members consist of the 1st rotation member and the 2nd rotation 
member Moreover, said two or more one-way clutches consist of the 1st one-way clutch and 2nd one 
way clutch Said driving member has a body in the point, and intervenes said 1st one-way clutch between 
the inner skin of this body, and said 1st rotation member. The hydraulic pumping unit [ in / said 2nd one 
way clutch is intervened between the peripheral face of said body, and said 2nd rotation member, and / the 
predetermined direction of said 1st and 2nd rotation members ] according to claim 1 which the direction 
[ it is quick either ] transmits rotation to said driving member, and comes to drive said oil pump. 
[Claim 3] The transit revolving shaft interlocked with the input shaft interlocked with an engine output 
shaft the 1st electric rotation means, the 2nd electric rotation means, and a driving axle. The planetary 
gear which have the 1st rotation element, the 2nd rotation element, and the 3rd rotation element at least. 
A preparation and said planetary gear set said 1st rotation element to said input shaft at the hybrid vehicle 
which is interlocked with Rota of said 1st electric rotation means in said 2nd rotation element, and comes 
for said transit revolving shaft to be interlocked with in said 3rd rotation element, respectively. The hybrid 
vehicle characterized by the thing have said hydraulic pumping unit according to claim 2. and said input 
shaft is interlocked with said 1st rotation member, and it comes to interlock with [ member / said / 2nd / 
rotation 3 in said transit revolving shaft, respectively. 

[Claim 4] Said input shaft, a transit revolving shaft, the 1st electric rotation means, and planetary gear are 
arranged on the same axle. It has differential equipment outputted to a counter shaft and said driving axle 
on either side The gear fixed to said transit revolving shaft, the gear fixed to Rota of said 2nd electric 
rotation means, and the input gear of said differential equipment Interlock through the gear fixed to said 
counter shaft and adjoin said input shaft and a transit revolving shaft at **. and the gear for a pump drive 
is prepared respectively. They are the 1st and 2nd gears by which said 1st and 2nd rotation members 
adjoined ** and have been arranged. The hybrid vehicle according to claim 3 which always comes to gear 
on the gear for a pump drive by which said 2nd gear was fixed to the gear for a pump dnve by which this 
1 st gear was fixed to said input shaft by said transit revolving shaft, respectively. 
[Claim 5] It is the hybrid vehicle according to claim 4 which said 1st electric rotation means, said 2nd 
electric rotation means, said planetary gear, and differential equipment are contained by the case, and is 
arranged in the valve body with which said oil pump built in the bulb, and comes to have the suction pipe 
prolonged in the oil sump formed in said case while this valve body is arranged at the lower part part within 

said case. . 
[Claim 6] Said 1st gear has the minor axis which projects in a center 1 side, and said 2nd gear has a 
cylinder hub While said minor axis fits in the inner skin of said 1st one-way clutch, and said cylinder hub 
inserts in the peripheral face of said 2nd one-way clutch and intervening thrust supporter material between 
said cases a side besides said 1st gear The hybrid vehicle according to claim 5 which intervenes thrust 
supporter material between said driving member tip and a cylinder hub the 1 side of said 1st gear, and 
comes to carry out the cantilevered suspension of said driving member to said valve body. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rSld'of the Invention] This invention relates to the hydraulic pumping unit used as the hydraulic power 
unit of the automatic transmission carried in a vehicle, especially is used for a hybrid vehicle, and relates to 
a suitable hydraulic pumping unit. 

[Description of the Prior Art] Conventionally, what is shown in JP.10-67238.A and JP.10-89446.A is 
proposed as a hydraulic pumping unit. This thing transmits rotation to the driving member (dnv,ng shaft of 
an oil pump from two or more transfer paths through an one-way clutch, respectively, and drives this o.l 
pump by rotation from the high transfer path of a rotational frequency. ^.^k, aw 

r0003] In the hybrid vehicle which transmits rotation of an electric motor to a driving axle while d.stnbuting 
and transmitting rotation of an engine output shaft to a generator and a driving axle through planetary gear, 
while connecting an oil-pump driving shaft with the input shaft interlocked with said «^<»£££"? 
throueh the 1st one-way clutch, specifically, it is connected with the transit revolving shaft interlocked 
with said driving axle through the 2nd one-way clutch. And if it is usually at the time of transit, since the 
eneine speed of a transit revolving shaft is higher than an input-shaft engine speed, an oil pump is driven 
through the 2nd one-way clutch, and since the engine output shaft (input shaft) is carrying out id ing 
rotation even if a transit revolving shaft is in a idle state if it is at the time of a vehicle halt an oil pump 
drives through the 1st one-way clutch. Thereby, by one oil pump, during vehicle transit. <^^"«*"L 
amount of pump discharges according to the vehicle speed, even ,f it is during a vehicle halt, the amount of 
predetermined pump discharges can be obtained. 

rp?oblem(s) to be Solved by the Invention] The 1st and 2nd one-way clutches are arranged together with 
shaft orientations at the pump drive shaft, for this reason, the shaft-orientations dimension became long 
structure, and the driving gear of the oil pump as the above-mentioned hydraulic pump.ng unit has checked 
miniaturization of a hydraulic pumping unit. 

[0005] When it applies to a hybrid vehicle especially, in order to prevent interference with an oil pump and 
Planetary gear the wheel base of an oil-pump driving shaft, and the transit revolving shaft of double shaft 
structure and an input shaft needed to be enlarged, and miniaturization of a hybrid vehicle mechanical 
component is barred. Furthermore, based on the above-mentioned wheel base becoming large, the path of 
the gear supported by the pump drive shaft through the 1st and 2nd one-way clutches also becomes arge. 
And conjointly, oil quantity within a case cannot be enlarged, but the heat capacity of the whole oil falls, 
and the cooling engine performance is fallen, and that the net lifting load of an one-way clutch , needs to 
prevent churning of the oil by the above-mentioned gear on low relation produces fear of the sink ot air 
based on the fall of a fuel level. 

[0006] Then, this invention is arranged so that the polymerization of two or more one-way clutches may be 
carried out to shaft orientations at **. and it aims at offering the hybrid vehicle using the hydraulic 
pumping unit and it which had and solved the above-mentioned technical problem. 

[Means for Solving the Problem] This invention (for example, refer to drawing 4 ) concerning claim 1 Two or 
more rotation members (47) and (49). It intervenes, respectively between the driving member (8) which 
drives an oil pump (35). and said two or more rotation members and driving member. In the hydraulic 
pumping unit (7) which comes to have two or more one-way clutches (45) and (46) which transm.t any one 
rotation of two or more of said rotation members to said driving member Said two or more one-way 
clutches consist of that from which a diameter differs, and it is in the hydraulic pumping unit characterized 
by the thing it comes to arrange in the location which laps with the shaft orientations of said driving 
member at **. 



[0008] As for this invention concerning claim 2, said two or more rotation members consist of the 1st 
rotation member (47) and the 2nd rotation member (49). Moreover, said two or more one-way clutches 
consist of the 1st one-way clutch (45) and 2nd one-way clutch (46). Said driving member (8) has a body 
(8a) in the point and intervenes said 1st one-way clutch (45) between the inner skin (a) of this body, and 
said 1st rotation member (47). Said 2nd one-way clutch (46) is intervened between the peripheral face (b) 
of said body and said 2nd rotation member (49). The direction [ it is quick either ] transmits rotation to 
said driving member (8). and it is in the hydraulic pumping unit according to claim 1 in the predetermined 
direction of said 1st and 2nd rotation members which comes to drive said oil pump (35). 
[0009] The input shaft with which this invention (for example, refer to drawing..! thru/or drawing.3 ) 
concerning claim 3 is interlocked with an engine output shaft (2a) (1 3). The transit revolving shaft 
interlocked with the 1 st electric rotation means (3). the 2nd electric rotation means (5). and a driving axle 
(1 6) The planetary gear which have the 1st rotation element (CR). the 2nd rotation element (S). and the 
3rd rotation element (R) at least (6). A preparation and said planetary gear said 1st rotation element (CR) 
to said input shaft (13) In the hybrid vehicle (1) which is interlocked with said 1st electric rotation means 
(Rota (17 of 3)) in said 2nd rotation element (S). and comes for said transit revolving shaft (16) to be 
interlocked with in said 3rd rotation element (R). respectively It has said hydraulic pumping unit (7) 
according to claim 2. and is in the hybrid vehicle characterized by the thing said input shaft (13) is 
interlocked with said 1st rotation member (47). and it comes to interlock with [ member / rotation / said / 
2nd / (49) ] in said transit revolving shaft (16). respectively. 

[0010] This invention concerning claim 4 Said input shaft (13). a transit revolving shaft (16;, The 1st 
electric rotation means (3) and planetary gear (6) are arranged on the same axle (A). It has differential 
equipment (9) outputted to a counter shaft (1 1) and said driving axle on either side. The gear (29) fixed to 
said transit revolving shaft (Rota (25 of the gear (21) fixed to 16). and said 2nd electric rotation means (5)). 
and the input gear (31) of said differential equipment (9) It interlocks through the gear (22) fixed to said 
counter shaft (11). and (23). And adjoin said input shaft (13) and a transit revolving shaft (16) at «.andthe 
gear for a pump drive (50) and (52) are prepared, respectively. It is the 1st and 2nd gears (47) and (49) by 
which said 1st and 2nd rotation members adjoined **, and have been arranged. It is in the hybrid vehicle 
according to claim 3 which always comes to gear at the gear for a pump drive (52) by which said 2nd gear 
(49) was fixed to said transit revolving shaft (16) on the gear for a pump drive (50) by which this 1st gear 
(47) was fixed to said input shaft (13). respectively. 

[001 1] This invention concerning claim 5 Said 1st electric rotation means (3). said 2nd electric rotation 
means (5). Said planetary gear (6) and differential equipment (9) are contained by the case (10) It is 
arranged in the valve body (36) with which said oil pump (35) built in the bulb. And this valve body While 
being arranged at the lower part part within said case, it is in the hybrid vehicle according to claim 4 which 
comes to have the suction pipe (37) prolonged in the oil sump (39) formed in said case 

[0012] As for this invention (for example, refer to drawing 4 ) concerning claim 6. said 1st gear (47) has the 
minor axis (47a) which projects in a center 1 side. Said 2nd gear (49) has a cylinder hub , (49a) and said 
minor axis (47a) fits it in the inner skin of said 1st one-way clutch (45). While said cylinder hub (49a) 
inserts in the peripheral face of said 2nd one-way clutch (46) and intervenes thrust supporter material (59) 
between said cases (10) a side besides said 1st gear (47) Thrust supporter material (60) is intervened the 1 
side of said 1st gear (47) between said driving member tip (8a) and a cylinder hub (49a). and it is in the 
hybrid vehicle according to claim 5 which comes to carry out the cantilevered suspension of said dnving 
member (8) to said valve body (36). , . 

[0013] [Function] being in a hybrid vehicle (1). and the motor only whose engine (2) is the 2nd electric 
rotation means (5) being aided, and rotating above, the generator which is the 1st electric rotation means 
(3) based on a configuration If it is in the usual run state it runs, generally rotation of a transit revolving 
shaft (16) is quicker than rotation of an input shaft (13). Therefore, it rotates more quickly than the 1st 
gear whose 2nd gear which is the 2nd rotation member (49) transmitted to the above-mentioned transit 
revolving shaft through the gear for a pump drive (52) is the 1st rotation member (47) transmitted to the 
above-mentioned input shaft through the gear for a pump drive (50). 

[0014] In this condition, the 2nd one-way clutch (46) will be in a lock condition, the 1st one-way clutch 
(45) is free, rotation of the 2nd rotation member (49) is transmitted to a driving member (8), and a hydraulic 
pumping unit (7) drives an oil pump (35). . 
[0015] Moreover, for example, when rotating, a vehicle being in a idle state and an engine (.2) carrying out 
charge rotation of the generator (3) (or idling rotation), a transit revolving shaft (16) is in a idle state, and 
the input shaft (13) is rotating at the predetermined rotational frequency. 

[0016] In this condition, the 1st rotation member (50) which rotation of an input shaft (13) is delivered, for 
example through a gear (50) It rotates more quickly than the 2nd rotation member (49) which rotation of a 
transit revolving shaft (16) is delivered through a gear (52). Therefore, the 1st one-way clutch (45) will be 
in a lock condition, the 2nd one-way clutch (46) is free, rotation of the 1st rotation member (47) is 



transmitted to a driving member (8), and a hydraulic pumping unit (7) drives an oil pump (35). 

[0017] In addition, although the sign in the above-mentioned parenthesis is for contrasting with a drawing, 

this is expedient and does not affect a configuration given in a claim at all. 

[0018] ■ 
[Effect of the Invention] Choosing automatically the rotation from two or more transmission systems, and 
driving one oil pump, since it is arranged in the location where two or more one-way clutches lap with shaft 
orientations according to this invention concerning claim 1. a shaft-orientations dimension can be 
shortened and miniaturization of a hydraulic pumping unit can be attained. 

[0019] According to this invention concerning claim 2. the 1st one-way clutch and 2nd one-way clutch can 
be arranged, respectively to the inner skin and the peripheral face of a body which were prepared at the tip 
of a driving member a driving member can be rotated certainly in the one where the 1st and 2nd rotation 
members are quicker, and shortening of the shaft orientations of a hydraulic pumping unit can be attained 
as an easy and reliable configuration is also. 

[0020] According to this invention concerning claim 3. by using a hydraulic pumping unit for a hybnd vehicle 
Can drive an oil pump with the input shaft interlocked with the transit shaft and engine output shaft which 
are interlocked with a travel speed, and it is also set not only under vehicle transit but during a vehicle halt 
Even if it may drive the above-mentioned oil pump and is in the vehicle idle state and go-astern condition 
in motor drive mode further The above-mentioned oil pump can be driven with the 1st electric rotation 
means, and, in addition to the compact configuration using one oil pump, shortening of the shaft 
orientations mentioned above can improve miniaturization of a hybrid vehicle conjointly. 
[0021] According to this invention concerning claim 4. interference with an oil pump and planetary gear is 
prevented with shortening of the shaft orientations of a hydraulic pumping unit. While shortening the wheel 
base of an input shaft and a transit revolving shaft, and an oil-pump driving member and improving 
miniaturization of a hybrid vehicle further The 1st and 2nd diameters of a gear are also made small, 
churning of oil can be prevented, the increment in the amount of oil of an oil sump is enabled, and oil 
absorption by which the oil pump was stabilized can be made possible, and improvement in cooling and the 
lubrication engine performance can be aimed at by sufficient oil. 

[0022] According to this invention concerning claim 5. since it is arranged in the valve body arranged at a 
case lower part, an oil pump does not need piping from an oil pump to a valve body, but is easy and can 
supply the positive oil to a need part as it is also at reliable structure. 

[0023] It is supported when the 1st gear intervenes a thrust means between cases according to this 
invention concerning claim 6. while fitting the minor axis in the 1st one-way clutch. Moreover, between the 
1st gear of the above, in a thrust means, the 2nd gear intervenes and is supported. It adjoins, and is 
supported by the driving member and the 1st and 2nd gears can be arranged. Furthermore, can carry out 
the cantilevered suspension of the driving member with a valve body, and shortening of case spacing of 
this hydraulic pumping unit arrangement part that this follows on the further shortening and this further of 
the shaft-orientations dimension of a hydraulic pumping unit is attained. While being able to improve 
miniaturization of a hybrid vehicle further, the attachment activity of a hydraulic pumping unit and 
removal / exchange activity become easy, and maintenance engine performance's [ the assembly engine 
performance and ] can improve. 

[Embodiment of the Invention] Hereafter, along with a drawing, the driving gear of the hybrid vehicle which 
applied this invention is explained. Drawin g 1 is [ the developed transverse-plane sectional view and 
drawing 3 of the schematic diagram of the driving gear for hybrid vehicles and drawing_2 J the side-face 
sectional view. 

[0025] The driving gear 1 for hybrid vehicles is equipped with an internal combustion engine Z, the 
generator 3 which constitutes the 1st electric rotation means, the electric motor 5 which constitutes the 
2nd electric rotation means, planetary gear 6. a hydraulic pumping unit 7. and differential equipment 9. and 
the above-mentioned generator 3. a motor 5, planetary gear 6. a hydraulic pumping unit 7, and differential 
equipment 9 are really which connects with an internal combustion engine 2 and is arranged contained in 
the case 10 And it is arranged as the 5th shaft E which consists of a driving shaft 8 which are the 4th 
shaft D which consists of a driving axle prolonged in right and left of the 3rd shaft C which consists of the 
2nd shaft B which consists of the 1st shaft A which aligns at engine output-shaft 2a. and a counter shaft 
1 1 and motor output-shaft 5a. and differential equipment 9, and the driving member of an oil pump shows 
drawing 3 That is the 1st shaft A, the 3rd shaft C. and the 4th shaft D are arranged, and it is the lower 
part of the 1st shaft A. and the 5th shaft E is arranged in the side of the 4th shaft D so that the 2nd shaft 
B which consists of a counter shaft may be surrounded. In addition, drawing 2 shows the condition of 
having developed the 1-4th shafts A. B. C, D, and E of the above. 

[0026] On the 1st shaft A, the input shaft 13 connected with engine output-shaft 2a through a flywheel 14 
and a damper 12 a generator 3, and planetary gear 6 are arranged. The sun gear (2nd rotation element) S 



connects these planetary gear 6 with the transfer shaft 15 to a generator 3. The carrier (1st rotation 
element) CR which supports the pinion P connected with the above-mentioned input shaft 13, and it has 
connected with the transit revolving shaft 16 with which the ring wheel (3rd rotation element) R consists of 
a sleeve which inserts in this input shaft 13. A generator 3 has the desirable magneto system generator 
(for example a brushless DC motor/generator) which used the permanent magnet for Rota, although it has 
the stator 19 currently fixed to Rota 17 currently fixed to said transfer shaft 15, and a case 10 and a thing 
like a throat can also apply an excitation type generator etc. Moreover, the rotation position sensors 20. 
such as a resolver. are arranged from the case 10 in said transfer shaft 15 to a part for a lobe, the rotation 
location of Rota is detected correctly, and a fine rotational frequency can be controlled. 
[0027] The counter drive gear (for engine power) 21 is being fixed to said transit revolving shaft 16. and the 
chain sprocket 22 and the small gear 23 have fixed on said counter shaft 1 1 at one, and said counter drive 
gear 21 has geared to the chain sprocket 22. On the other hand, although it has the stator 26 currently 
fixed to Rota 25 and the case 10 which the electric motor 5 has fixed to said output-shaft 5a at one and a 
thing like a throat can also apply a DC motor, an induction type alternating current motor, etc.. the 
brushless DC motor which uses a permanent magnet for Rota is desirable. In addition, the rotation position 
sensors 27 such as a resolver, are arranged from the case 10 of said output-shaft 5a in said motor 5 and 
opposite side to a part for a lobe, the location of Rota 25 is detected correctly and a motor output can be 
controlled. Moreover, the counter drive gear (for a motor output) 29 is being fixed to output-shaft 5a of 
this motor by one, and this gear 29 has also geared to the chain sprocket 22 of said counter shaft. 
[0028] Differential equipment 9 has the input gear 31 currently fixed to the differential case 30, and this 
gear 31 has geared on the small gear 23 of said counter shaft. Moreover, the center gear 32 currently 
supported by the differential case has geared to the right-and-left side gears 331. and 33r, the input torque 
from said input gear 31 is distributed and transmitted to a right-and-left side gear, and the right-and-left 
driving axle interlocked with a right-and-left front wheel is driven. 

[0029] Subsequently, the hydraulic pumping unit 7 which is the important section of this invention is 
explained along with drawing_4 and drawing 3 . This hydraulic pumping unit 7 consists of an oil pump 35 and 
its drive transmission system, and it has the driving shaft (a driving shaft in the air is also included) 8 
arranged on said 5th shaft E. This driving shaft is arranged in parallel with the location which adjoins under 
the 1st shaft A and an oil pump 35 consists of a gear pump (it is possible to apply the rotary pump of this 
type of not only pump but other formats) of KURESSENTOTAIPU. and it is prepared in the valve body 36 
by which receipt arrangement is carried out under [ within a case 10 ]. Really [ this ] a suction pipe 37 
turns to the valve body 36 of a configuration caudad. and protrudes on it. and it is located in the oil sump 
39 with which strainer section 37a at the tip is formed in the lower part of a case 10. Moreover, the fin 38 
for much heat dissipation is formed in the lower part of a case 10, and cooling of the oil in the above- 
mentioned oil sump 39 is aimed at. 

[0030] Said valve body 36 has the primary regulator bulb, the secondary regulator bulb, the change bulb, 
etc besides the above-mentioned oil pump 35. and it is fixed to a case 10 and it is arranged. The sending- 
out oil pressure from this valve body 36 is sent to a need part through oil-gallery 40 — formed in the case, 
respectively as oil for the object for cooling, the object for lubrication, and hydraulic actuation. 
[0031] As shown in drawing 5 , while lubrication and the oil pressure for cooling are specifically directly 
dropped from the upper part of a generator 3 and a motor 5 through oil-gallery 40 — ( drawing_2 ) of a 
case 10 It disperses [ of said generator 3 and a motor 5 ] according to a centrifugal force from a core 
through the generator transfer shaft 15. an input shaft 13. and motor output-shaft 5a. Furthermore, the 
stator 26 lower-part parts of said generator 3 and a motor 5 are dipped in oil **** 39b and 39c, and a 
generator 3 and a motor 5 are fully carried out cooling and lubrication. Moreover, a part of lubncation and 
cooling oil pressure which passes along above-mentioned case oil-gallery 40 — and an axial oil gallery are 
supplied to each bearing and each gearing, and it carries out the lubrication of these. 
[0032] Furthermore, said cooling and oil which carried out lubrication and collected on said oil **** 39b 
and 39c overflow, and is returned to the oil sump 39 of said Maine. Moreover, it is led from RAJIETA which 
is not illustrated while said oil is cooled with the fin 38 prepared in the case of oil sump 39 part, and water 
cooling is carried out with the cooling water by which forced circulation is carried out (an engine water 
jacket 41 is shown typically), and this cooling water cools further the power modules PM1. PM2, and PM3. 
such as a controller which controls a generator 3 and a motor 5. to coincidence. 

[0033] Moreover, the actuation oil pressure from said valve body 36 is led to the actuator 42 ( drawing 2 ) 
through the oil gallery of a case. This actuator is arranged between a generator 3 and planetary gear 6. is 
formed in septum 10a which supports said transfer shaft 15 through bearing, and operates the friction 
brake plate 43 which really [ case ] carries out the pressure welding of the generator rotor 17 to the 

section, and stops it. . 

[0034] And the end face section has combined with the inner gear of the oil pump 35 in a valve body 36 at 

one. and said oil-pump driving shaft 8 is formed in the shape of [ which has body 8a ] a cup while a point 



bulges in the direction of a path, so that it may **** to drawing 4 . The inner skin a of this body 8a and 
both sides a of a peripheral face b, i.e., the peripheral surface of the crevice of cylinder circles, and the 
cylinder outside peripheral surface b are equipped with the 1st and 2nd one-way clutches 45 and 46, 
respectively. Minor-axis 47a prepared in the 1 side center section of the 1st gear 47 is fitted in the inner 
skin of an one-way clutch 45 the inner circumference side (the 1st), and cylinder hub 49a of the 2nd gear 
49 is inserted in the peripheral face of an one-way clutch 46 the periphery side (the 2nd). In addition, in 
predetermined one direction rotation, both the above-mentioned one-way clutches 45 and 46 transmit 
rotation of the quicker one of the 1st or 2nd gear 47 and 49 to a driving shaft 8. and they are set up so 
that rotation (a halt and inverse rotation are included) of the later one may be considered as free rotation. 
[0035] On the other hand, it is combined with said input shaft 13 so that the narrow gear 50 may rotate to 
one, and the boss section is supported by the case 10 through bearing 51. Moreover, while the end part 
has connected the transit revolving shaft 16 with the ring wheel R While the boss of the gear 21 which is 
combined so that the same narrow gear 52 as the other end may rotate to one, and was supported by this 
transit revolving shaft 16 is supported by the case 10 through a ball bearing 53 Bearing is pinched with a 
nut 55. said gear 52 is further ****(ed) by the snap ring 56 at transit revolving-shaft 16 tip, and the transit 
revolving shaft 16 is supported by the case 10 free [ rotation ] with gears 21 and 52. Thereby, the gear 50 
on said input shaft 13 used as the gear for a pump drive and the gear 52 on said transit revolving shaft 16 
adjoin **, and are arranged. Moreover, the end section forms the carrier CR of said planetary gear 6 in one. 
and the input shaft 13 is supported by the case 10 through said bearing 51 again through the needle 
bearing 57 or the bush by part for the other end in this end part. 

[0036] And the gear 50 of said input shaft always geared on said 1st gear 47, and the gear 52 of said 
transit revolving shaft has always geared with said 2nd gear 49. Moreover, the 1st gear 47 intervenes and 
the thrust washer (thrust supporter material) 60 which intervenes the thrust washer (thrust supporter 
material) 59 formed between cases 1 0 at this case, and is formed at this 1 st gear between the tips of 
pump drive shaft 8a and cylinder hub 49a of the 2nd gear is supported. Similarly, the 2nd gear 49 
intervenes and the thrust washer 61 which intervenes said thrust washer 60 between the 1st gear 47, and 
is formed between valve bodies 36 at this body is supported. 

[0037] Therefore, when the minor-axis 47a is supported by driving shaft body 8a inner circumference 
through the 1st one-way clutch 45. right-and-left migration is prevented and the 1st gear 47 is supported 
by the driving shaft 8, while it is pinched between said cases 10 and driving shafts 8 through thrust 
washers 59 and 60 in the both sides. Moreover, when the cylinder hub 49a is supported by the periphery of 
driving shaft body 8a through the 2nd one-way clutch 46. right-and-left migration is prevented and the 2nd 
gear 49 is supported by the driving shaft 8, while it is pinched by said the 1st gear 47 and valve body 36 
through thrust washers 60 and 61 in the both sides. Moreover, a driving shaft 8 is ******(ed) by the 1st 
gear 47 and thrust washers 59 and 60, and the cantilevered suspension is carried out with the valve body 
36. 

[0038] By being arranged in the location where an one-way clutch 46 consists of that from which a 
diameter differs, and laps with the shaft orientations of a driving shaft 8 an one-way clutch 45 and 
periphery side (the 2nd) an inner circumference side (the 1st) by this at ** That the cantilevered 
suspension of the driving shaft 8 is carried out to a valve body while in addition to a shaft-orientations 
dimension becoming short the 1st gear 47 and the 2nd gear 49 are supported by the driving shaft 8. adjoin 
and are arranged conjointly Case 10,101 which shortening of the shaft-orientations dimension of a 
hydraulic pumping unit 7 is attained, and pinches and arranges this hydraulic pumping unit in connection 
with this further Spacing can be shortened. 

[0039] Therefore, case septum 101 which fixed the valve body 36 Interfering with planetary gear 6 is 
prevented and it becomes possible [ bringing the driving shaft 8 (the 5th shaft E) close to the oil pump 35 
prepared in a valve body 36 and this body, the input shaft 13 which consists of a double shaft, and the 
transit revolving shaft 16 (the 1st shaft A), and arranging it further. ]. Consequently, this oil is not agitated, 
whether minor diameter-ization of the 1st and 2nd gears 47 and 49 is attained, and these gears accumulate 
comparatively much oil in an oil sump 39 or go up an oil level. 

[0040] Subsequently, an operation of the driving gear of the hybrid vehicle mentioned above and a 
hydraulic pumping unit 7 is explained. It is transmitted to the transit revolving shaft 16 through a ring wheel 
R while rotation of an internal combustion engine 2 is transmitted to the carrier CR of planetary gear 6 
through an input shaft 1 3. and torque distribution are carried out by these planetary gear 6 and it is 
transmitted to a generator 3 through a sun gear S and the transfer shaft 1 5. Furthermore, rotation of the 
transit revolving shaft 16 is transmitted to the counter shaft 1 1 through gearings 21 and 22. and, on the 
other hand, rotation of an electric motor 5 is also transmitted to the counter shaft 1 1 through gears 29 and 
22, and rotation of the counter shaft 1 1 is transmitted to a right-and-left driving axle through gears 23 and 
31 and differential equipment 9. And while engine power sees, or aiding engine power with a motor output 
and driving a driving axle only with a motor output by controlling suitably said engine 2. a generator 3, and a 



motor 5. according to a dc-battery residue and a transit load, a generator 3 is driven with the output of an 
engine 2. and a dc-battery is charged. 

[0041] for example, running by fixed speed etc. — chiefly — engine power — or it assists and runs a motor 
output to engine power — both the input shaft 13 of engine output-shaft 2a and one and the transit 
revolving shaft 1 6 usually rotating in the predetermined direction in transit, but The rotational frequency of 
the transit revolving shaft which generally compares with the rotational frequency of the input shaft 1 3 
currently interlocked with Carrier CR. and is being interlocked with the ring wheel R highly (the speed ratio 
[ as opposed to Carrier CR generally ] of a ring wheel R is 2) Therefore, the rotational frequency of the 2nd 
gear 49 through a gear 52 is higher than the rotational frequency of the 1st gear 47 through a gear 50. By 
this an one-way clutch 46 will be in a lock condition a periphery side (the 2nd), and an one-way clutch 45 
is free an inner circumference side (the 1st), a pump drive shaft 8 rotates through the 2nd gear 49 and 
one-way clutch 46 which are rotation by the side of the above-mentioned high speed, and an oil pump 35 
drives by the high-speed rotation according to this travel speed. 

[0042] In addition, there are few dc-battery residues also in such the condition of running by engine power 
chiefly In the case so that an engine 2 may be rotated at high speed and the high-speed drive of the 
generator 3 may be carried out If the rotational frequency of an input shaft 13 becomes high relatively and 
the rotational frequency of the 1 st gear 47 through a gear 50 becomes higher than the 2nd gear 49 
transmitted through a gear 52 from the transit revolving shaft 16 While an one-way clutch 46 serves as 
free rotation a periphery side (the 2nd), an one-way clutch 45 will be in a lock condition an inner 
circumference side (the 1st), and an oil pump 35 drives based on rotation of an input shaft 13. 
[0043] In addition, a dc-battery residue is enough, and when using all the engine power as transit energy 
chiefly, the actuation oil pressure from the valve body 36 based on the regurgitation of said oil pump 35 is 
supplied to an actuator 42 through an oilway. carries out the pressure welding of the friction brake plate 
43 and fixes Rota 1 7 of a generator 3 mechanically. Without controlling a fine generator by this condition, a 
generator 3 will be in a idle state, and engine power is chiefly used for vehicle transit, and functions as the 
usual internal combustion engine drive vehicle similarly. In addition, in this case, as mentioned above, an oil 
pump 35 drives based on rotation of the transit rotation driving shaft 16. 

[0044] Furthermore, an engine 2 is changed into an idling condition, or a generator 3 is chiefly rotated and 
charged with an engine 2. and although the transit revolving shaft 16 currently interlocked with the driving 
axle is in a idle state in the condition of suspending a vehicle, the input shaft 1 3 connected with engine 
output-shaft 2a is rotating by predetermined rotation. Therefore, rotation of this input shaft 13 is 
transmitted to a driving shaft 8 through an one-way clutch 45 a gear 50 and 47 and inner circumference 
side (the 1st), and drives an oil pump 35. In addition, even if rotation of an input shaft 13 is a low speed in 
this case, as compared with the gears 52 and 49 from the transit revolving shaft 16. the gears 50 and 47 
from an input shaft 13 accelerate, and are transmitted, while a motor 5 is in a idle state, a generator 3 is in 
low loaded condition, and an actuator 42 is in a drain condition, and that there is little oil need can breathe 
out the oil of amount with a sufficient oil pump 35 conjointly. 

[0045] On the other hand, when carrying out advance transit in motor drive mode, an engine 2 is in the 
condition of not driving. And rotation of output-shaft 5a of a motor 5 is transmitted to the transit revolving 
shaft 16 as rotation of the predetermined direction through gears 22 and 21 while it is transmitted to 
differential equipment 9 through the counter shaft 1 1. as mentioned above. Therefore, rotation of this 
transit engine speed 16 is transmitted to a pump drive shaft 8 through an one-way clutch 46 a gear 52 and 
49 and periphery side (the 2nd), and an oil pump 35 drives it by the rotation according to this travel speed. 
In addition, in this case, only by Rota 1 7 of a generator 3 carrying out free rotation also by rotation of the 
transit revolving shaft 16, (free rotation also of the engine output shaft may be carried out), an engine 2. 
and a generator 3 do not function at all. but a hybrid vehicle functions as an electric vehicle chiefly driven 

by the electric motor 25. . . 

[0046] Moreover, when it is in a vehicle idle state in motor drive mode, motor output-shaft 5a and a driving 
axle will be in a idle state, therefore the transit revolving shaft 16 will also be in a idle state through gears 
29 22. and 21. and 31, 23, 22 and 21, and the 2nd gear 49 will also be in a idle state through a gear 52 
further. Moreover, although a drive wheel is astern gone through gears 29. 21. 23, and 31 and differential 
equipment 9 by carrying out inverse rotation of the motor 5 at the time of go-astern transit, this inverse 
rotation is transmitted to the transit revolving shaft 16 through gears 22 and 21. and rotates the 1st gear 
49 to hard flow through a gear 52 further. The inverse rotation of this gear 49 carries out free rotation of 
the one-way clutch 46 a periphery side (the 2nd), and is not transmitted to a pump drive shaft 8. 
[0047] If it is in the vehicle idle state or go-astern condition in this motor drive mode, it functions 
considering a generator (1st electric rotation means) 3 as an electric motor, and the transfer shaft 15 is 
rotated and driven in the predetermined direction with this generator 3. In this condition, an engine 2 is in 
the condition of not driving, and is in free rotation, and Carrier CR and the input shaft 13 of it and one 
carrv out moderation rotation in the predetermined direction at said transit revolving shaft 16 based on a 



halt or inversion of the ring wheel R of one. Rotation of this input shaft 13 is transmitted to a pump drive 
shaft 8 through an one-way clutch 45 a gear 50 and 47 and inner circumference side (the 1 st), and drives 
an oil pump 35. In addition, a function is used as an engine starter out of the drive of the above-mentioned 
oil pump as an electric motor of the above-mentioned generator 3. 

[0048] Although the above-mentioned example applied the hydraulic pumping unit 7 to the hybrid vehicle, it 
is natural as a hydraulic pumping unit of the vehicle not only carrying this but an automatic transmission. 
[ of your applying to other means of transportation, such as not only a vehicle but a vessel, and the 
equipment of others in addition to this, such as various industrial machines, ] Moreover, although the one- 
way clutches 45 and 46 and gear (rotation member) with which the driving shaft 8 of an oil pump 35 is 
equipped were made into two pieces, the 1st and the 2nd, you may equip with plurality, such as not only 
these but three etc. pieces. Moreover, an oil-pump driving shaft (driving member) is the centrum material 
prolonged from the pump drive rotor, and can apply even to what inserts in an engine shaft and is arranged. 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

^Drawing 1] The whole schematic diagram showing the driving gear of the hybrid vehicle which applied this 
invention. 

fp rawing 2] The developed transverse-plane sectional view. 
["Drawing 3] The side-face sectional view. 

["Drawing 4] The transverse-plane sectional view expanding and showing the hydraulic pumping unit part 
concerning this invention. 

[Drawing 5] Drawing showing the flow of the oil for cooling generated with the hydraulic pumping unit. 
[Description of Notations] 

1 Hybrid Vehicle (Driving Gear) 

2 Internal Combustion Engine 
2a Engine output shaft 

3 1st Electrical Circuit Means (Generator) 

5 2nd Electrical Circuit Means (Electric Motor) 

6 Planetary Gear 

7 Hydraulic Pumping Unit 

8 Pump Driving Member (Driving Shaft) 
8a Body 

9 Differential Equipment 

10 One Case 

1 1 Counter Shaft 
13 Input Shaft 

16 Transit Revolving Shaft 

17 Rota 

21, 22, 23, 29 Gear 

25 Rota 

31 Input Gear 

35 Oil Pump 

36 Valve Body 

37 Suction Pipe 
39 Oil Sump 

45 1st One-way Clutch (Inner Circumference Side) 

46 2nd One-way Clutch (Periphery Side) 

47 1st Rotation Member (Gear) 
47a Minor axis 

49 2nd Rotation Member (Gear) 
49a Cylinder hub 

50 52 Gear for a pump drive 

59, 60. 61 Thrust supporter material (washer) 
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[0 0 2 2] B*B5ic«**«BK:J:*fc. *-r;w# 

i^St-Sf. BBT?«»tt©K^B«T%>oT. <&bb 
[0 0 2 3] B$B6 fc«**3BBK«k*fc. SHI©* 

tmztr—xiKDrmzx??* v-^WL*ft&tz>z\t.\z& 

D$j$3ft. 2 ©*■¥#, ±B^l©^«i:©F B T 

■vtwauT^oKwawic^snTEB-rsiit* 4 

ctjWTtr. cnfc«fc0fftBEfg^«©«i*(6i^S©M 
tezmm{t&vz\n\z&omhK.m$i&mM&&tt<i>* 

[0 0 2 4] 

B 1 tt. A-f ^"U -7 H>»*BB»SSfiW«WB» 0 2 
14. ^©MP^bfcjEBKrffiB, B3t4. *OBBWrffiB 
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[0025] vw v ^mmmmmmm i a, 
>>?>2. fgiwaiMae^ia^jrr^x^u-* 

n*-&y-xi ortfr. ±gEv ? x*u-?3, 

ft*fi2 a fcgjaj-f 1 **A, 1*644 

7 u >-> v )^mm 9 ©te&»cKt^5B»*tt* 6**» 

&4$5iE^. 0 3 tC^TJ^lcEB^nT^S. BP 
1«|A, *S3l*C, fg4«lDa*ffifi£n. tl/T«li 

fc*5. H2tt. ±ta^l~4«lA, B, C D, 
[0 0 2 6] *l»A±Ktt» Z>^>B*i2at:7 
X*il3. ^i*U-*3*tfy5*^y*t6jME 

fc*BU -eo^vP^ts+t'Jt (mi© 
EMEKX) CR^±EA*«1 3KWiU -^©<J>^ 
^■V (^3©IsieSX) R*<8EA7J*ftl 3*tItSX 

u-^3«. iwa«w»i 5KH**nT^*D-^i 
7&t«r-x i ofcwtaftTv***? 1 — ^ 1 Q^l- 
T4so> am£fsm^©£©«fc5fcfc©-e : fcjiffl' 3 J^ 

aigB# tc « viwvm © 0efeB-fe >u- 2 o #sbb a n 

U^[Hl$teS:©©J'lS2:fi : >' 1 # ; &= 
[0 0 2 7] Wie^fTlHiett 1 6(C«*^>^ H5-f ^ 
(X>v>ffi7Jffl) 2 ltfBfcSnTiiO. 
GB*"»*«ll lli:iMc*t2 2a^t2 3*«- 
«:i:ltSntfeD. t9t2*^>^ H9-f 7^2 l*t 
2 2 Ctf-&LTV»*. — 7j. m^^:— ^5(i> ift 

-X 1 OflSS^nTt^XT— ^ 2 6Sfl/Ti5i3. 
jSSSt- * K.tffSSSs&ffE*- * 2 © =fc 5 & *> <Z>T 

«BlC*»t*m8HHl*«l5 a©£— X 1 0*b©§^mg5» 
tC«U > y;UA«?©[elfe(4B't>-y-2 7 7i«EBSnT*5 
0. 2 5 0!>ttB*iEW«CttmUT^-^Ul*«)(H 



®£?t^®'So *©tii7J*&5 a»Ctt*«?> 

T*3 0. g5*^2 9 fcHfige*-} >*&©**-*' 2 2\Z® 

[0 0 2 8] x-<7 7U'>->^>'^B9fi, T7ir-7, 
3 Otca^StlT^^A^^-VS l$tl/TfeO. S¥ 
■^3 1 A^82*'7>^«i©/J^^2 3tCflfi^UTV^. 

€-9--f K*t3 3 1, 3 3 r (C»i-&UTi5 0, WiBA^J 
*-f3 lrt>S>©A77 h;W^£fc&lM F^r-VKSHELT 

[0 0 2 9] O^T. *%^©gg6T*4ift)E5!4SB 
7tCOV^T, 04&O:0 3lC«ioTSi^-r-5o #tfJlx?£ 
£|£B7fcL M>7*3 5R^©^»eSl**5> 
ftf). 6flf2M§5«lEJhlcEB£n3i&f(>$lil (*£©E»J 
ttfc^tr) 8£fl/t^5. gESEifttfittfH 1 «SA©T75 
lcBH*T4fi[filr5pfTbTEB3tlT*5 0. Sfc^-f^ 
#>73 5H ^U>y-fc>h^-f :7*©*^#>:7* (-© 
^©#>ytCfSe»T> ^©^©iHlG^^V^^iiffl"?" 
SCij^pJfg) X 1 0rt©T77(ciR^E 

i^nT^5/'5;i'7*#f-f 3 6rtt^tte>nT^5. & 

-flMBfifc©/^:/*^ 3 6 \Z\tW > 3 >M-f ^7*3 7 
^T73tC(6)l7T5l^anTi3 0. 

S37 a*ty-x 1 0 ©TgBlC^anTt^fftfSO 3 
9(*JlC&fiLT^5. Sfc, ^r— X 1 0 ©TSBlCti^S: 
©SSM©7^ >3 8*i^fiK$nT*iO. ±IBfftS0 3 
9 ^ © )\><D J^ai E o T V > -5 . 

[0030] (WE/x;i/"^#7 I -< 3 6 ±ga*< ;w^> 

y3 5©^tC, 77'fViJl/^al/-J , njl'7"> -t7J> 
^'J Hal/- ^A;i/yS.t^«]^A.A^^5:*bTt3 
0, ^r— X 1 0tCS5&£nTl2B3nT^£. 
jPx-C 3 6*6©3iaittffifi. ^-XJC^fiKSnfcffiTL 
4 0-^bT. ??r«lffl. Pt&fflR^affif^ftffl©*'!' 

[0031] a#w(c«> a 5 ic^:-r<t 3 tc. p^t • i£ 

^IfflffiHE*^ ^r-X 1 0©fSTL4 0- (0 2) £^l/T 
v?x^.b— 9 3 S.^— ^ 5 ©±7jA^EI^fST$nS 
vx^b-^e^«il 5. ATJtfil 3Rl*E- 
^ttiTJiMS a$r^bTBtJI5> ? x^b-^3S.t; ; e-5'5 

© * iyfifofr ZT&'bijiz&omnzn. stcwtBvx^ 

^ 3 RIPE— ^ 5 ©Xt— ^ 2 6T*88^* t *'f ^ 
S0 3 9 b, 3 9cl:i$nt. i?i*L'-?3R^ ; E 

s^^jc^ai • i^man^. *7t. ±iB^-xfft 

?L4 0 -R.tK«l*a*®4iSl^ • ^f4)E©-S5«. S 

[0032] sic. sagBi^aiR^iS^bTHiFee^'f 

039b, 3 9 ctC@o/i*'f^«. *-/nn-l/T 

aaa^-f >©i*so 3 9tc6isn?). *tc. gfiee*-f^ 

ti> f*ii0 3 9&ft<Dtr-X\zW£.tt*>ntzy-< >3 8tC 
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P-^^O/^-t-^-jl'PMl, PM2, PM3£ 
[0 0 3 3] HiiiEA^ytfxW 3 6^e»<Df^iftfft 

(0 2) KigfrnTt^-i). ifflE7?fiI-^H 5? 
f2eS«) 1 5 £^7 'J >^£rn-LTWf SE® 1 0 a 
#SHCffi«LT«lfcT£i¥&?V---*«4 3 Sr&frr 
[0 0 3 4] -€-LT. jWIE^^^^i&teStiU 0 

c^tt?>5!-'f;i'*>"7 r 3 5©< y±*\\z— mzm-s^ 

&m-?Z>t>v-7WzMf&$nT^2>. ^Rti^8a©(^ 
iiaS^SbCDjli, BP"£RfiSSrt©[H]gB<E>Jl® 

a &tf Rfiswji® b tc^n^nm 1 Rtfie 2 ©-7 

x-f^7-y^4 5, 4 6* ? S«^nT^-5o rtPfiiJ (Sfl 
105) r 7>r>x<^7-y5 L 4 5(D^ffilC^lCD^-V 
4 7<D— ®J4 , *SBfC^tt^n/c^4 7 a^&ffSnT 

^BIC«^2OT=^-V4 9©P]SAy4 9 a^SfK^tl 

&*5> ±fBM , 7>"y"x--f^5-y'^4 5, 4 6 
it. ffife~ TjISUhJCK^^T, mi Xfi^2CD^-^4 

7, 4 9<D^#w®ifs£ffi»>W8t;:ejtU jg^cD 

IsNE (f?±Rl/iS»[Hie€:^tr) 5:7U-lsiett5«tP 

[0 0 3 5] *5f2A^W 1 3 5 0 

7'J >i/5 1 S^-bT^r— 7. 1 0 \Z?i&2nX^2>. $ 
fc, ^ff@eiWii 6H, -^©-^^'J>^irRtc 

2^-<*lC[iie-r-5^C>f-^o$nTt5D. *>0&j6fT 
Isie«il 6»C^$nfc^2 1(D*7.*<*-J^7'J 
>^5 3^lTy-X10l:^$n5t*l:. ±«y 
h 5 5 ICT^T 'J >:?£&#b> 5gtCjttge*-V 5 2 tfjfe 
fflsiettl 6ftmzX1-y7V></5 6tC«fc0felh^n 
T. ^fTleieW 1 6 2 1,52 t^tCJr-X 1 0 

iz®mstE\z$.&2nx^z>* ^nir<to> #>7igf& 

ffl^-V<h^-5fiUg2A^$ft 1 3 ±<D*r* 5 0 izfflmfkftWl 
1 6 ±CD*-f 5 2 <h«. SlI^LTlBS^n^o 

A^f4i3«. ^a>~ffiwmmzf ? 

^tCTX-K;U^7 , J>y5 7X{i^-y>'zt*^-L,T* 
^fl&^eB5J-lwTHi]?e^7U >^5 1 ^UT^r-X 1 0 



[0 0 3 6] -f-LT. m(S2A^fai©^5 0^«l2Bmi 
2*tifflfeif§2CD*-\M 9 <t#l$i#&bT^5o !f§ 

i 7 it, $—7. i o tofflizmz—zizmiz 

nt^X7XK77'>t (7>7Xb£&SB«) 5 9£ 

AT" 4 9 &<D&mto , m\zm.'%\<D* j rizm.rtz>t\T^ 

-5X77.h"7-y->Y 6 0 S^ffiL- 

T, £8£tlT<^5. «2©^t4 9ll ^1 

CD=£ir4 7 iOF^tCBaiBX^T. h>7-y->Y 6 0 £?N£L 

x. sfcA'^^w 3 6 tormzWitfTj izWLrttn 

So 

[0 0 3 7] ftoT. ^10^t4 7 ^©^fijSrX 

»ltt8 t^F^C&ftSftS^lC. ^©Stfi4 7 atm 
K)«6R©g5 8 artJIKSgl ©7>9i-f 277>y?4 5 £ 

SjW8tC^^nT^S. Sfc. f20=ft4 9H 
©MfflHSX^T. h"7-y v-V 6 0, 6 1^1^X1915^1 
<D^"V4 TRWWyir^ 3 6 ICt^Jt^n-St^fC. 
^05Rfgi/\y4 9 atmW)nPiWi&8 a<DH-miZ&2(D 

o, £*^ifj^ffi±$nT^»itt8tc^$nT^2>. 

£fc, ig»!ltt8«, Sf§l<D*-V4 7, X^Xhy-yi't 
5 9, 6 0 fC«k Dfelh^Sn^/N*^^^^ 3 6 \ZX 

[0 0 3 8] cniCif). (flfl)) r 7> r >x< 

^7 7-y^4 5RC/^fi!l «2fl)) <7 >?x-f ?5 -y^ 
4 6^, ifig(D&;fr-5 9, ^O^Ulifi 8 

^ft^@<^-5^ttCj!)D^T, f l©=ft47, $2© 

4 9 TWfgf&tt 8 tc^s nxmm vxmm^ ns t 

m^T. «)Ef£^g7©tt*l6)^&©@aS<k^@^ 

X10, 1 0 i <DFf>1l!i£$S< 
[0 0 3 9] fie^T, A*;^#-?-f 3 6£@5£Lfc'7— 

xssmioi *^^^^«j=p^6 t^-rs^<t*^± 
A*ji/-7*#5 i 'f 3 Q-BLUWi^^mzWi^^nx^ 

5t-fM>7°3 5, 5g^^©ffi»tt8 (m5«JE) 
Sr. 2fiti#"=>&&A*Jt4l 3&^fT@e^ 1 6 (£S 
l^A) lCj£^tTEB-r2)i:i:*^igt?iS. 

m 1 R^2 ©=Pt4 7,4 9 <Z)/jNgfl:#Pl^i& 

[0040] o^t. ±^LfcA-f v Y-$m<nmh 

X>v>2<7)lElg«. A^ftftl 3S:^UT-7*7^3"J^ 
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^UT^friHigtti 6tce^$ns. SIC. ^fTlsJga 

1 6<DlHlito«, «*2 1, 2 2$r^LT*^>5 r 66l 1 

2 2^L,t*f>^aii i \z&mzn, j eLx* i >> 

lWIsie^ ^t2 3, 3 l&^x-r^r W>-> 

bT. A'-vrUSiStf^ 

SrffiiSbTA'y-r'J £7t*T3. 
[0 0 4 1] #J*J£. ^T^fTf 5^©*'=>X>> f > 
fflTjtCT. X«X>^>ffifttC^-^ai?j£7v'X hb 

T^fT-r^as^fTco«^-. x>>7>m^ai2 a t— » 

©A?J«1 3 RZfMff iHlltett 1 6 ©pfTJ^fJrJfeTjftlClEl 

1 3©[nIi|fc$clcJfcb. U >tf¥-YR\zmWlVT^Z>jEfT 

>^-^R0[)|Hieit«2) . S£-3T^-V5 O^LTIO 
ilffl^t4 7©lElfit<tDfc^t5 2^LT«I2 
©*-V4 9©|@HE»*«!liV». ~ntC«fcD. *M3tt (SS2 
CO) 'T'^x-f ?^v^4 6#o->i7^lit7^0> #0 
l*JJHM (Sgl©) 7>fx-fi'7yf4 5lJ«7U-ttI 
t&ot, ±tBi^j$fi3<0|31te-e*am2O^-Y'4 

3 shifts ns. 

[0 0 4 21/5:43. ccocfc5^«e>x>>?>m73-e^fT 

■r-5*tSiTt), Ay 5=- 1) X>^>2£S&i£ 
T0<£bT:xx*b— 37 3£i§Sj^I!rr5«fc5&«"&. 

3©lHie^fflMWtCi«<^0. ^"V 5 0£fl- 
bT©^ 1 ©=£-*" 4 7 ©(U^gcA*. ^fTtsieW 16*^ 
*-V5 2£5>bTeit£n5g§2©*ir4 9 «fc9fci«< 

*t-JHBfl (f&2©) 7>9x-f?77f4 6^7 

u-met&st^icrtfifltg (mi©) »7>£x-f*7 

7f4 5^Q'y^lt&ot, A7J"te 1 3 ©EJgKg 

[0 0 4 3] A-'yf'JSi^MT, X>>?>ffi 

#©T^T£IP£^fTX*;i/*<hbTffl^<2>*£. MiE 

^--f;^>y3 5©(±tiJicg:?< a*^:/*-?^ 3 6*^6. 

©f^gjttH^^^^UTfSET^^aLX— * 4 2 
ISSn, J?&:/b-*fS4 3£ESEUyi*k-^3 
©D-^i7$IM«i:@St§. £©«gg-m. Sffifr 
t,^x^b-?©!OT£fT-5 -^x^U-^3 



5. &fcC©B£. ±i£bfc«fc?l;:, ^fT0gKiii6& 1 6 

[0 044] MJC. X>^>2£7--r FU ^ttSlKb 
T. X«a#6X>>'>2{CTvx^U-^3<&[Hie-^ 

©2 alCgi!3bT^5A7Jttl 3 teffi^IIIfcKTlHieb 
fot. ^A73ttl 3©[§IS£#. *t5 0, 4 
7RtfrtJ3ffi!i (mi©) 7>7i<i'7'yf4 5^L' 

&*5d©fS. ATJtft 1 3©HJi|teJ&<{£ji-C&oT ; t>. i£?T 
lEie^l 6*^©^-V5 2, 4 9 KJtbT. ATJfSll 3 
*v5.©=ft5 0, 4 7#iij£bTeif ^-^5** 

ffikttSUc&s t^K-^x* v—9 3 a«ttft#fc»fcfc 

0. fr^JSJET'^^X— 9 A 2&Fl'->Vim\Z$>-z> 
3 5«jfe#&*©:*^;U£ntttjb«t£. 

[0045] -75. t-^wft*- F-emmTkff-rzm 

©ai73*&5 affl@fitt, MaiUfc<t5{C*r7>^ttl 1 

i/tf-f 7 7 ^ > -> y ji/ga 9 tests n-s 

«C. ^-¥2 2.2 1 £7>bTj£fTlHjitettl 6Cm^7J|Sj 

©injetb-rejasns. «£ox, g^friEiesu 6© 
sett. =ft5 2, 4 9rz&mqi8 (16 2©) yyyx. 

-fi'77f4 6^L.T#>7'Ili8l:fiI5n > K 

^ff^aic^bfciHieicT. ^--r;i'jp>^'3 stmmz 

v?x^l^-^3©P-^ 1 7AOU-lHlKT^>fc*tt't? 

(x>5?>ai^ttfe7»j-[Hie-r^«^ i bfe-5) . x> 
•y mzmm.'E— ?2 siz&ommznzmn. 

[0 0 4 6] ^E-^IKWi^E-FT^ttffjh^lC 

^m2 9, 2 2, 2 1ROJ31, 23, 2 
2, 2 l^?>bX^fflHiettll 6*W±W.mtt3.K>. 
tC=?-V5 2 ^UTS2©=ft4 9 bWkVtmtfcZo 

^t2 9, 2 1. 2 3. 3 15^7 7l'»t;l'S 
S9£5>bTi^*:*i£'f£ii-r£#. Ka0<Ett. 
2 2. 2 1 €r5>bT^ff[H]G$ft 1 6tce»^tl. SJC^ 
ir5 2^lT^l(0^t4 9£j£75l*]t;:ls]£T5. ^ 
*-V4 9©2»[HlSti, ^fflM (12©) 7>£x-f£v 
•y^4 6S:7'J- [5]ebT#>^ig«)tfi8tce^$n«. 

[0 0 4 7] K^e-^igSit- HT©*«<9±4^SIX« 

mit«siic^oT«. ^x^u-* (mi©«si@e¥ 

©) S^fBSC^E-^iibTMfilbT. ^vx^U-^3 
ICcfcOeiStel 5 S:Rff«75J6](C[Hie • KidTSo -©^ 
ffi-Ctt. X>v>2 tt|^K»«ffiK*oT7 U-EHElc: 
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3^5 0, 4 7 Rtfl*3Ji{i!l (^1©) 1 7>'5x-1'i7 
[0 04 8] ±ai*iS^J«> ftfDI^^^B 7 £/Vf :/'J 

4 5, 4 6K.tf*-\' (HJeSM*) 1R^2©21 
tbfc^. 3®^<D«®C®£g*^T 

[0B»f8Sitifc:l8<§<i] 

[0 2] -£-<E>gMLfcIE®f5r®0. 
[0 3] -£-CDfi!i®»rffi0. 

[04] #%BJK#3?iffifS£gBB&:fr£l£*LT^-r 

[0 5] fftJE^^BlCTfg^bfc^ffl^-f )V<Dmtl 

Sr^-T0. 
[##©1893] 

1 M^U v K*fS 



2 (t*)$0 X>v>> 

2 a X>>?>ffi*fe6 

3 <5>x*U-*> 

5 m2<0^@^a (ffi^-*) 

6 75** 

8 (*>7) HMffitt (SUM) 

8 a RfSSB 

9 f^77l/>->ti^i 
1 0 -&y-7s 

1 1 *^7>^tt 

1 3 A*J*i 

1 6 ^ff 

1 7 D — ^ 
21,22,23,29 

2 5 P — * 

3 1 

3 5 ^-r;u#>7 r 

3 6 K)V-7# : f-4 

3 7 V3 WW 7 

3 9 tt^iD 

4 5 SIO (AHfl) 7>'?x-fi777f 

4 6 mmm) 7>">n , f7 7f 

4 7 !g 1 ©tsJiftegW Mr*) 
4 7a 

4 9 $2 ©(U^gM* Mr"*) 

4 9a P5fS)A7 

so, 52 tfyzfmmm*^ 

5 9, 6 0, 6 1 X7Xh$»S« (7-y> 
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[04] 




[0 5] 



PM1 PM2 PM3 




(72) ffl* (72)^BJ« SIP 55® 
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F^-A(##) 3D039 AA01 AA02 AA03 AA05 AB27 
AC06 AC12 AC21 AC22 ADOl 
AD06 AD 1 1 AD43 AD44 AD48 
AD53 
3D043 ABOO BC15 
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